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= T™ris document presents the design ot an evaluation
study tor the Program of Comprehencive Grants for Teacher Educaticen
s which 15 tunded by the National Science Foundation (NSF). The main
concerns ot the evaluation'were the need to provide context
intormation to individual .project directorsfand to develop a ¢

summative strategy for thoe national program. A total ot 17
Sindtruments were selected to cotlect a variety of cognitive and
affectddve data for both science and mathematics projects from
cstudents, teachers and atministrators. Approximately one-half ot
these instrumen€s were developed for this evaluation while the
rewmainder were chosen from cxisting instruments. -A total of 354
soheools from five oxperimerntal regions and f£ive ccntrol regions
particiypated in this sgudy. The data gathered by this nationyl design
w.ll be processed and §Ra1y:ed during the next several months\and
presented to Comprehensiwve Project Directors and to the NSP. (HM)
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A STRATEGY FOR EVALUATING THE NSF COMPREHENSTVE PROGRAM FOR TEACHER EDUCATION

: *
Wayne 'W. Welch and Arlen R. Gullickson

University of Minnesota

. Among, the more innovative of recent NSF propram changes is a venture entitled
B N . «
the Program of Comprehensive Grants for Teacher Hducation. The shortened label
for this program is "Comwprehensives,”" "Although the program has been in existence

less than two years, it is gaining the status and attention of Jdther well-tuown
. . . ' 3 .

NSF thfher ceducation programs, such as the Summer and Academic Year Iastitutes

and the Cooperative College-School Science (QQSS) program.
. ~ . W
The goals of the Comprehensive ProQ&nm are twofold:
\ . .
1. To help schoo s,'tﬁrough the education of tlicir instructional,
resource and fsupervisory personnel, in developing their apdcity
for self-impfovement in science and mathematics education, and

2. To assist the efforts of colleges and universities in developing as
part of: their regular activities more “effective programs for "the pre-
.servlce and in-service education of science and mathematics teachers.

@ Y
Five experlantal projects were fundcd under thls program in 1972. The

Y

proje}ts were tundca for four years Mathematlcs prolects were StabllShLd at

~ Notre Dame and San-Jose. Science Comprehen 1ves were located in Mississippi,
. LI .
South Dakota, and Wyoming.' These five projects are the focus for the evaluatisn
strategy descriqfd in this paper.

)

The unique features of the Program that should be mentioned here include:

r

(1) a regional rather tham national focus, (2) active responsiveness to school

needs, (3) program flexibility, and (4) multi-year funding. A fifth distinguishing
N : [

characterlstlc of the Comprehen51VL Program is its attentiod to on%oin& planning
K

and evaluation. "It is this last point that serves as the 5ubstance of this paper.

-

What‘stretegy would be appropriate for evaluating-the.impact and efficacy of the

Comprehe§§ive Program? A : K
\ o
. . o~ ) . ) ©
. [ 7
*The adthors are -indebted -to Alphionse Ruccino, Glenn Pracht, James Rutherfnrd,
- ~
o - : . . S

EFRIC and Herbert Walberg for comments on 2n ecarlier draft of this article.
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The underlying consideration fn conducting this, or any other, evaluation
s that its function is to guthouﬁinformutxon for the purpose of makifig decisions
- . R .

(Welch, 1969). Information pbrlnlniny to two pximlxy decision situations was

2
3

4 . ‘
sought in the present study: (1) reélunnl needs agsessment Jdata to be used by
) ~ ) R ) ,' » . .
project directors ig dcvolop#u;tlm various componeats’ of their comprehensive
v !
, A} %,
project, and (2) pretest data against which poLanJnI pos thast Lh}nbO“ could be
' : 4

dctoéted.

!

The main coacerns of the evaluation were the need to provideNgontext

iInformation to individual project directors and to develop a summative strategy
™ S .

for the national program, Qg evaluation strategy to address these problams is

deseribed below. \

. : S
Evaluation Plan

To obtain data bearing on the severdi.objéctives of the program, a multi-

“level testing program was implemented. A variety of cognitive and affective
' - ¢ - M .
data was ,sought for both science and mathematlcs projects from students, teachers,
N .
and adm1n15trator° ﬁ?xe fxnal sclection of 1neruments was based upon the under-

lying phllosopiy of thq\Compretholve Program (Rutherford, 1971), availability of

instruments and‘ﬁﬂvxccgof an external Advisory Committee. (Thq latter grouaﬂjf‘

: ’ ML
consisted of six members selected from the arecas of scfience and mathematics
education, educationaljﬁﬁychology, school systems, and the.?SF.)

From more that three dozen instruments considered) -a total of 17 were
‘ i - -
selected. Approximately one-half were developed for this. evaluation while the,
' ‘ ' 2

remainéer were chosen from existing instruments. These ‘instruments are listed

. A /\ ® .,
in Table 1 together with the apprepriate region. -
e

, .. ‘ /
A brief'descriptign of ecach indtrument follows.
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TABLE 1

R  Evaluation Ingtruments . '
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1. Test of Achicvement in Science (NAEP, 1970) - : 3.
N . r/ . . ‘ . . .
A. "Form I
A 45-1item multiple LhOlCC test for secondary school scicuce comprisced
of items selected from the National Assessment Test for Seience.
‘Items were selected with ditficilty levels bchcun 5% and 90% from
those released in 1971 for 17 year-olds

"‘) . L]
4B, Form 11 \ | : .
" / A 40-item multiple choice test comprised of items sclected. from,the
Vs National Assessment Test for Science. Items on this test were drawn
t y ~ t ' . ' .
\ from those developed for 13 year-olds. The test was used in 8th

grade scicnce classes.

_2;' Science Process Inventory (Welch & Pella, 1967) ’ T
‘ | . , -
This instrument consists of 135 agree-disagree statements that describe
the assumptions, activities, products and cthics of science. The KRZO
reliability is .86. '

3. Sciénce Attitude Inventory (Moore & Sutman, 1970)

A Likert-type attitude measure designed to mcasure fntcllectual and
emotional scientific attitudes. - The 60-item test ‘has a reported test- !
retest reliability of .93.

»
'

) 4. Learning Environment Inventory (Anderson, 1971)
T »
A 70-item measure of the students' perception of the secial/emotional
atmosphere in the class._ Consists of 10-seven item scales labeled:
» Diversity, Formality, Friction, Goal- D1re¢t10n, Favoritism, Difficulty,
* Democratic, Cliqueness, Satlsfactlon, and QRisorganization.

5. Mathemztics Invéntory for Teachers

The MIT is a 39-item instrument comprised in part of items from attltude
items in the NLSMA Report (1968), and the International Study of -
Achievement in Mathematics (1967). The five Likert scales'are designed

to measure teachers': Attitude toward mathematics as a process, attitude
toward classroom management practices, interest in teaching mathematics,
rating of teaching practices, and rating of teacher concern for students.

\

6. Mathematics Attitude Inventory . . ‘-‘\

The MAI consists of six elght item Likert scales and 1is desxgne to

‘ measure the sccondary:student's perception of: The math teacher, the
value of mathematics in society, his enjoyment of mathematics, his anxiety
toward mathematics, his self-concept in mathematics, and his motivation .-
in mathematiés. Pilot study reliabilities for the six scales range from,
.66 to .87 with four of the six having reliabilities greater than .80.

7. Teacher Questionnaire '

Two questionnaires were developed, one of 121 items for mathematics
teachers and one of 137 items for science teachers. They were designed
to obtain a broad view of the scheol's mathematics and ‘science programs..
The’ questionnaires focused on the teacher's perception of his personal
background, skills aﬂ? abilities, activities, .and teaching environmeat.

*
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8. Principal Questionnaires - | o
- Two C0-item questionnalres vere dcvelopéd, one f01 pxingipal. of
mathematics teachers, and oune lor principals of scicnce Lca&hcx
The questionnaires focusaed on the school and its respective science
or mathematics denartuent with an enphasis oa programs and activities
that might be carried_ out through the Comprecheansive Projects. A
humber of items paralled teacher questionnaire items in order that
. teachcf aud principals pexceptions could be compared.
\ - ' ) .
\ -9, Mathdnmtit., Achicvement Test (HLSMA,1268) '
A. Torn I (Grade 8)
© This test is cororlr\d\of/multlple choice items sclected
. from a pool of cighth grade Netional Longitudinal Study
of Mathenatics Acnlcvcmcnt (iILSYA) iters. The selected items
have correct sponsc rates of between .50 and .¢0 and point
-biserial r's.of at least 0.3. ‘
B. Forno II (Grade 1l1)
A 40-itém, multiple choice test conmprised of items sclected from

a pool of cleventh grade NLSUA items., The sclection crltcrla
were identical to thoseg for the Sth grade test.

10. National Teachers Ixan (Educational Testing Services, 1968)
A. Mathenmatics !
The test consists of 120 nuItiple ch0160 1tcﬂs, 10-15 per cent
of which measure 2 tecacher's Lnovledge of teaching seconpdary
> school mathematics. The remaining items provide a measure of the
) content of sccondary school mathematics. - The test has a KR,
. ' reliability of .S4, and offers normative data against wklch

teachers of an impact region can be described.
- . . _ 4. —_—
B. Biology and General Scieace
A measurc of linowledce about teaching biology and general science,
and the content ia biology and general scicence at the secoadary ' -
school level. The test coasists of 120 nultiple choice itezs,
has a KRpg rel la%lllt" of .92 and oifers normative data against.

vishich teachers of an impact region can ‘be described.

C. Chenistry-Physics and GCencral Science’
This test nmeasures bnouledge of teaching chemistry, physics, and
general scieace and the content of the three subjects at the

- o secoadary school level. The test co1‘1°ts 0f 120 nultiple choice
items, and has a LAzo reliability of o’
11.. Workj@al es Inventory (Super, 1270) '
4 ) X .

Part Sf the rescarch effort of the project is focused on the values

and a¥titudes of secondary school administrators. This™ iostrumeat
i = . ey s,

provides datz on 15-ccales related to vork values. The reliability

of the scales range from .7% to .08 with a median of :83.
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) process and its rationale are described in detail in Gullickson.and Welch (1972)
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‘The control regions are basically the regions or states adjacent to the experi-

‘

-

/ . Contxol Sﬁmple ) g )

Because of the need to examine changes on”a given impact regien during the
. o )
four yecars of the Projects, approprdéate control regious were identified. . This \\
‘ : ) . S

-

-

. . ~ . . . . . )
mental rcgions. For example, the control region for Mississippi is Alabama; for

\ -~

* San Jose it is Southern California, and so on. These regions,were selected in

i

order to reducc the variance due to regional difftrcences across the country. The

number of schools sampled within cach. control region is approxihately one-half
the number includeq/&n the experimental rcgion.j This decisior{was based on cost
] ] N AN . f - . .
factors alone. \ ‘Z; ]
Figure 1 shows a map identifying the five Comprehensive Projects and their
corresponding control regions, _ ' . :

‘3' )

- - —m . e, e e, e — e .. .- ———. -

a

Testing Plan ' R
* "y’/ -
- Although the development and selection of the appropriste instruments

I8 " 1

represented major tasks, there was the additional problem of sampling the schools

~

that would be involved in the study; ‘The major considerations in this selection
process are descriped elsewhere (Gullickson & Welch, 1?72) and only will be
5ummaai?ed here. The~primary conéidé;ation was the number requiredlto detect at
the p .05 level a differenge of oné—half standard deviation. Table 2 presents

the expected number of participants from each region and within each category.

The states included in each experimental and control region are also listed.
: : : i ‘



FIGURE 1

PROJECT TNPACT REGIONS .

i

—

)JECT REGIOY

NOTE: The Twin Cities were not included in the Soufh Dakota control.
Birmingham was not included in the Mississippi control region.
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Pecause of anticipated non-recpendents, we over-sampled in cach region by
. - .

"

'4QZ. A key consideration in the sasplins plan wes to make certain that sufficient

! . > - ” -
mimbers of respondents were In cach cell to provide valid needs assesdhont data
. . ’ ) . /
to project directors.
-

Sore ddea of the cxteat of ehe project is revenledaby conuidering that the
. ‘. ’

'., . . - . PP ., . v
total evnaluation provides For tenting: tearly 00 princypals, an equal number of

teachers, and wore than 21,600 stedents. 1o oddition, data were gathered on 17

- .
different inntruocnts froa schools seattered Chroughodt 15 states.,
. ] )

Because of I

the twotfold yoal of this cvaluation study, 1.e., regional needs
kL ;
arcentioent data and pretect data, we decided to hold a series of repgional neetings

topether tonchors, priceipals) projeet dircetors, and NSF rr;ivﬂtntntivus.
Fourteen cucli tootines were beld in the Spring ot 19720 Thewe veetings provided

the opn orroniny oyt GUivitie . Pl NSF cducation propramns were
. . ' . s s N + . .
czplaived in come detail to ool peroonnel s secondly, Conprehensive Project
Directore were provided with an opportunity to interact with chol pcople in
! ) N | T
. .

Cthedr renpective Qegaet repions: and thivdly, valuable test data were obtained
-

fron teachers aod orineipale, In addition, we were able to provide teachers with
i } y Y H

patlets of et to aduinicter to tudents in oue of their math or seicnee classes

N

relected Gt randea. Data vere cathered fron thense claones uning a syctem of
. \
L4
randon data collection vithin elaies that inereanes he nusnber of meanures used,

but minfnizes teating tirne for Jny one stadent, (Walbery o Weleh, 1967) . Data
. .
were colloected ciealtanconsly brom randonly seleetod thirds of the ¢lass on three

eldselays means on three diffeorent tests, ////

o

peparate juaatreont . Fhiiac o ton Y

/ .
Lt regulires only one A5 wilnnte elaes periodld,

. '

The wet of vepionad vecting ., win coordinatd by thve vepional coordinatora.

Do v theo mdctingr, 0 tot gl Gf %% L) KLL; representeds This i approxi-

Lately the B0 e 1l pr}d for, Allhunih the nomber vas womeuliat e, -
. ‘ \ l ,
arpetuting, we wore o tromely plenedd il g e fne cooppration received from e

.
[;.H?ll". lllllll'llll‘l!, '.,':- |;:-]1|‘~jr-’ lhl')t' 1. .H!l“l\l.l(l' ll'lr}l",l'l]'.[f o, lllml f‘.14'|| )'l-;"lt)n

Q o proside unelal necds e ent data to pnuiwtl disertore,
ERIC kR
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Due to financial limitations, we decided early in the process to gather our
. “

control sample data thrqugh the mail. This meant foregoing achiecvement testing of
: . N v

tcachers, but it did provide a relatively inexpensive way to gather the remaining .
V- : H L .

data. ‘'As mentioned earlier (Table 2), 262 schools comprised the expected control
7‘ L s

group. Here also, we oversampled by 407 because of anticipated non-response. _We

received ?ompletod tests {rom 230 control schools, appro&jmately 85% of the

expected total. Again, it is our judgment that this number is adequdte for
comparison purposes.

Discusston : s
. . 2 ! .
In this as in other cvaluation strategies, the success of the plan is deter-

4

v
«

data gathered by this national design will be proceéssed and analyzed during ‘the -

next several months and presented to Cowprehensive Project Dircctors and to the
. . . q
v ¢
Nacional Science Foundation. ) o '
i 2

We believe that answers must bé‘ﬂound to scveral types of questions: Do
] : ‘ . .

.principals hold negative attitudes toward science? What are ‘the relationships

between teachers and students attitudes toward mathematics? Is lack of subject

matter competancy the primary problem in a given impact region, or is it low"
-~ “',

student interest?  Our evaluation strategy is designed to gather data relevant

to these and many otfier questions.  I1f such information helps decision makers

i

to achicve the goals of the Comprehensive Pr%ﬁ;nm, than -this evaluation stratepy

will hﬂvn been successful,

r- RN
"

O
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mined by the Uscfulness of the information to the several decision makers. The ~—~—
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